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© A red lens structure comprises, an inner tube (1) 


mined gap, and light transmitting device (9), for 


having a relay lens (2) inserted therein, an outer tube 


guiding illumination light to the distal end of the rod 


(8) mounted around an outer periphery of the inner 


lens, provided axially between the inner tube and the 


tube in concentric relation thereto with a predeter- 


outer tube. 
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This invention relates to the structure of a 
needie-type lens for observing a living body. 

A conventional needle-type lens for observing 
the interior of a living body is constructed as shown 
in Figs. 4 to 6. In these Figures, a relay lens 2 of a 
bar-like shape is inserted in an inner tube 1, and a 
support member 3 of a generally cylindrical shape 
is mounted on one end of the inner tube 1. An 
ocular lens 4 is mounted within the support mem- 
ber 3, and is disposed on the optical axis of the 
relay lens 2. A solid charge-coupled device (CCD) 
(not shown) is connected to the end of the support 
member 3 remote from the end thereof on which 
the inner tube 1 is mounted. A funnel-shaped con- 
denser guide 5 made of an acrylic resin is moun- 
ted on the outer periphery of the inner tube 1 in 
intimate contact therewith. The proximal end por- 
tion of this condenser guide is increasing in diam- 
eter, and fits on the outer periphery of the support 
member 3, and is fixed thereto by a plurality of 
fixing screws 6. 

In the needle-type lens 7 of the above con- 
struction, its distal end is inserted into a portion of 
a living body to be observed, and light emitted 
from a light source (not shown) is applied via the 
condenser guide 5 to the portion to be observed, 
and an image of the observed portion is projected 
onto the CCD in a magnified manner through the 
relay lens 2 and the ocular lens 4. The image 
projected on the CCD is converted into an elec- 
trical signal, and is displayed on a display device 
via a processing circuit. 

In the conventional needle-type lens structure 
of the above construction, however, it is difficult to 
manufacture the condenser guide 5, because it is 
formed into an elongated tubular shape, using an 
acrylic resin, and besides the surface of this con- 
denser guide can be easily damaged, which results 
in a problem that light leaks through such damaged 
portion. The condenser guide has further 
drawbacks that it is deformed upon lapse of time 
and that it is corroded by chemicals. As a result, 
there is a risk that the portion to be observed can 
not be illuminated sufficiently. 

As described above, in the conventional 
needle-type lens structure, it is difficult to manufac- 
ture the condenser guide, because it is formed into 
an elongated tubular shape, using an acrylic resin, 
and besides the condenser guide can be damaged 
at its surface, and is corroded by chemicals and is 
deformed. As a result, there is encountered the 
problem that a sufficient illumination can not be 
provided. 

SUMMARY OF THE INVENTION 

The present invention has been made in view 
of the above problems, and an object of the inven- 



tion is to provide a needle-type lens structure 
which can be easily manufactured, and is excellent 
in durability, and can sufficiently illuminate the por- 
tion to be observed. 

5 The above object has been achieved by a 

needie-type lens attached to an image pickup 
probe which has a charge-coupled device provided 
at a central portion, and a light guide member 
provided around said charge-coupled device and 

10 opens to one end face; CHARACTERIZED in that 
said light guide member is constituted by a plural- 
ity of light-transmitting fibers; said needle-type lens 
is constituted by an inner tube having a relay lens 
inserted therein, an outer tube fixedly mounted 

75 around an outer periphery of said inner tube in 
concentric relation thereto, and said plurality of 
light-transmitting fibers provided axially between 
said inner tube and said outer tube so as to guide 
illumination light to the distal end of said needle- 

20 type lens; the proximal end of said outer tube is 
increased in diameter and is connected to the end 
face of said probe; and the light-transmitting fibers 
on the side of said probe are communicated re- 
spectively with the light-transmitting fibers on the 

25 needle-type lens at their connection ends. 

In the above construction, light from a light 
source is applied via the optical fibers to a portion 
to be observed, and therefore this portion can be 
sufficiently illuminated. And besides, since the op- 

30 tical fibers are protected by the outer tube, the 
durability is enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 Fig. 1 is a vertical cross-sectional view of one 

preferred embodiment of a needle-type lens 

structure of the present invention; 

Figs. 2 and 3 are views as viewed from arrows A 

and B of Fig. 1 , respectively; 
40 Fig. 4 is a vertical cross-sectional view of a 

conventional needle-type lens structure; and 

Figs. 5 and 6 are views as viewed from arrows A 

and B of Fig. 4, respectively. 

45 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

One preferred embodiment of the invention will 
now be described with reference to the drawings. 
so Figs. 1 to 3 shows one preferred embodiment 

of the invention. Those portions of these Figures 
identical to or corresponding to those of the prior 
art of Figs. 4 to 6 are designated by identical 
reference numerals, respectively, and explanation 
55 thereof will be omitted. 

Features of this embodiment are that an outer 
tube 8 is mounted around an outer periphery of an 
inner tube 1 (in which a relay lens (bar-shaped 
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iens) 2 is inserted) in concentric relation thereto, 
with a predetermined gap provided therebetween, 
and that a plurality of optical fibers 9 are inserted 
axiaiiy through the space between the inner tube 1 
and the outer tube 8. The proximal end of the outer 
tube 8 is fixedly secured to a support member 3 
through a cover 10 of a generally conical shape. A 
flange portion 11 is provided at the portion of 
connection between the support member 3 and the 
cover 10, and a plurality of (for example, eight) 
parallel through holes 12 are formed axially through 
the flange portion 11 at equal intervals. Eight op- 
tical fibers 9 are passed respectively through the 
through holes 12 into the space between the inner 
tube 1 and the outer tube 8. The distal ends of the 
optical fibers 9 are open to the distal ends of the 
inner and outer tubes 1 and 8. The eight optical 
fibers 9 extended from the through holes 12 in the 
flange portion 11 are bundled together, and are 
connected to a light source (not shown). The inner 
tube 1 , the outer tube 8, the support member 3 and 
the cover 10 are all made of stainless steel. 

In this embodiment, light emitted from the light 
source passes through the optical fibers 9, and 
efficiently illuminates a portion of a living body to 
be observed against which portion the distal ends 
of the inner and outer tubes 1 and 8 are abutted. 
Since the inner tube 1 and the outer tube 8 are 
made of stainless steel, these tubes each having a 
small diameter and a long axial length can be 
precisely manufactured. Further, since the optical 
fibers 9 are covered with the outer tube 8, the 
optical fibers 9 are prevented from damage, corro- 
sion, deformation and etc. 

In the above embodiment, although the various 
parts are made of stainless steel, this material is 
not limited to stainless steel. The number of the 
optical fibers 9, as well as the number of the 
through holes 12, is not limited to eight. 

As described above, in the present invention, 
the needle-type lens is constituted by the inner 
tube and the outer tube, and the optical fibers are 
inserted through the space between the two tubes. 
Therefore, this structure can be manufactured easi- 
ly and precisely, and its durability is enhanced, and 
the portion to be observed can be sufficiently illu- 
minated. 



type lens, provided axially between said inner 
tube and said outer tube. 

2. A needle type lens as claimed in claim 1, 
s further comprising: 

a image pick up probe having: 

a charge-coupled device provided at a 
central portion; 

a light guide member provided around 
w said charge coupled device and opening to 

one end face; 

an ocular lens disposed on the optical axis 
of said relay lens; and 

a conical shape cover connecting the 
15 proximal end of said outer tube to said probe. 

3. A needle type lens as claimed in claim 2, 
wherein the proximal end of said inner tube is 
connected to said end face of said probe. 

20 

4. A needle type lens as claimed in claim 3, 
wherein said light transmitting means includes 
a plurality of light transmitting fibers. 

25 5. A needle type lens as claimed in claim 3, 
wherein said light transmitting means is com- 
municated between the said probe and said 
cover. 

30 



35 



40 



Claims 

50 

1. A needle type lens structure comprising: 

an inner tube having a relay lens inserted 
therein; 

an outer tube mounted around an outer 
periphery of said inner tube in concentric rela- 55 
tion thereto with a predetermined gap; and 

light transmitting means, for guiding illu- 
mination light to the distal end of said needle 
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Fig. 2 




Fig. 3 
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